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DISCUSSION

This geochemical map shows the distribution and
abundance of nickel (Ni), cobalt (Co), lanthanum
(La), and yttrium (Y) in -80 mesh (177 micrometers)

These occur mostly in quartz-muscovite schist and
are probably due to mafic minerals in the stream
sediments. The numerous anomalies in the southwest
corner occur in mafic rocks and chert (mrc) and are
probably normal abundances for these rocks. Indeed,

Table l.--Fluorimetric analgses of uranium in
selected stream sediment samples,
Chandalar 1° x 3® quadrangle, Alaska
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CORRELATION OF MAP UNITS stream sediment samples in the Chandalar juadrangle, the only occurrence of ultramafic rocks (umf) in the Sample Nunbexr U (ppm) ; E
ey Alaska. The map is part of a series of geochemical quadrangle is in this area, just south of Boatman p— : i
£ ) maps that together with the background information Pass. CH600 0.24 i ;
= circular (Reiser and others, 1979) comprises the One nickel anomaly occurs south of Chekhechunn- CH601. 0.58 % - :
51 SURFICIAL DEPOSITS folio on the Chandalar guadrangle, Alaska. The jik Creek on the east edge of the quadrangle associ- CH602 0.19 9 300- i ﬁﬁﬁﬁ?ﬁﬁgﬁjﬁﬂﬂxﬁrs
@ata are plotted on a base map showing the-ggneral- ated with base metal anomalies in stream sediment CH605 0.24 2 ! ?%%;mtmrmpSthw
!HI } S ized geology, topography, and sample localities. (Marsh and others, 1978a, b) and anomalies in panned CH608 0.14 W - o = 56 o
Map symbols showing the ranges of metal values are concentrates (Detra and others, 1977) and may rep- CH613 0.22 Z 200- MEDIAN = 35 ppm
indicated on the accompanying histograms and all resent mineralization along a fault in quartz- CH614 0.78 g ARITHIETIC MEAN = 41
v:fllues shown are considerec'i anomalous. An explana- muscovite-schist (gqms) (Brosgé, oral commun., 1976). CH615 0.34 ‘;’ - S‘“":Z.‘Lﬁ!l‘l.":ii‘é
FOSSILIFEROUS.PARTLY METAMORPHOSED METAMORPHIC, INTRUSIVE, AND VOLCANIC ROCKS Z;Zﬁrzz,Sﬁglgzgéhﬁiﬁzaixnéaﬁdfzzag:lzzipi:_ CORALT CH616 0.34 'g oy GEOMETRIC DEVIATION = 1.6
SEDIMENTARY ROCKS CH617 0.30 w
are discussed by O'Leary and others (1976). The CH618 0.20 w -
Tvbl }TERNARY(H —-80 mesh (177 micrometers) stream-sediment medium Cobalt, being less resistate than nickel, forms CH619 0.42 . VA e
. was used in this study because, given the rather less scattered anomalies over the quadrangle indica- CH620 0.25 L 7 10 15 20 30 50 70 100 150
Kqc } creTaceous rez’_criCtiZS_tiI;e ?I;i manPO‘:i’er Constraintsr this ting relative proximity to the source areas. Cobalt CH621 0.26 NICKEL, IN PARTS PER MILLION
medium combined wi panned concentrates was con- is also associated with nickel in most of the sam-
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medium in this area of the north-central Brooks
Range where clastic sediments are derived from
local bedrock.

The study area is one of generally high relief

same for both elements. Cobalt is not nearly so
ubiquitous in the Hunt Fork Shale (Dhf) as nickel
and tends to concentrate in more restricted areas.
Two prominent areas stand out; one, north of the

1Map showing sample localities and sample
numbers is in O'Leary and others (1976).

IN STREAM SEDIMENT SAMPLES
CHANDALAR QUADRANGLE, ALASKA

- with short, fast-~moving streams and broad glacial North Fork Chandalar River in Tps. 35, 36 N., Rs. COBALT
UNCONFORMITY J valleys. All samples were taken from active streams, 5, 6 W. may be related to the lead-silver veins at REFERENCES
IEI 1 ES0ZOIC AND OLDER as ?lose to the cen1.:er channel as possible.. All the northeast end of a prominent skarn zone'(b.’larsh Brosgé, W. P., and Reiser, H. N., 1964, Geologic 0O
sediments were considered to be locally derived. and others, 1978a), and the second, a clustering of map and section of the Chandalar quadrangle,
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Care was taken, when sampling an obviously glaci-
ated terrane, to sample above or upstream from

nickel-cobalt anomalies on the west edge of the
quadrangle in Tps. 31-33 N. This group of samples

Alaska: U.S. Geological Survey Miscellaneous
Investigations Map I-375.

Dcs OR OLDER morainal material, wherever possible. Most samples comes from streams draining areas of chloritic Boyle, R. W., 1974, Elemental associations in min- 400~

cfs were taken in'areas where bedrock was within 30 m siltstone and grit (Dcs) and possibly some Hunt eral deposits and indicator elements of interest - _
Dls ] cas of the sample site. Fork Shale (Dhs?) and may represent a more mafic in geochemical prospecting: (Canada) Geological 300~ g%ﬁ;ﬁ%}%ﬁ&%ﬁ@ﬁ?ﬂ“
}DE;“’.:'R“I:NA“D character of the sediments in this area. Survey of Canada, Paper 74-75. e e range AE) throvan
- fcs GEOCHEMISTRY OF NICKEL, COBALT, As previously mentioned, cobalt anomalies occur
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DESCRIPTION OF MAP UNITS

This map is generalized from Brosgé and Reiser

(1964). Many of these map units are combinations
of units shown separately on the older map. The

Devonian and Devonian(?) age that was assigned to
the metamorphic rocks by Brosgé and Reiser (1964)

is herein revised to early Paleozoic or older.

SURFICIAL DEPOSITS

Qu Unconsolidated sedimentary deposits (Quaternary)

]

FOSSILIFEROUS PARTLY METAMORPHOSED
SEDIMENTARY ROCKS

‘ Kqc Quartz pebble conglomerate (Cretaceous)

and Kayak Shale (Mississippian)--Limestone,
dolomite, shale and conglomerate

d

Dps Purple and green slate and phyllite (Devonian)

erate (Devonian)

in part graywacke

includes some green slate locally

umf Ultramafic rocks

MESOZOIC(?) AND PALEOZOIC

PMls| Lisburne Group (Pennsylvanian and Mississippian)

hf Hunt Fork Shale (Upper Devonian)--Slate and phyllite

Dpsa| Purple and green andesitic volcanic sheared conglom-
Dcs Chloritic siltstdne and grit (Devonian)--Schistose;
Dls | Limestone and siltstone (Upper Devonian)--Schistose;

.DSsk\ Skajit Limestone (Upper and Middle Devonian, Upper

LANTHANUM, AND YTTRIUM
Nickel-Cobalt

Nickel and cobalt are siderophile elements, but
may become oxyphyle in the upper lithosphere. Al-
though nickel and cobalt are found in the main
stages of magmatic crystallization in sulfide ores,
most is incorporated in structures of silicate
minerals (Rankama and Sahama, 1955). Nickel and
cobalt tend to be enriched in the basic and ultra-
basic rocks in the magnesium and ferromagnesium min-
erals. Nickel and cobalt behave differently in the
weathering cycle; nickel remains in the solid products
and deposits in the hydrolyzate sediments, while co-
balt, being more soluble, remains in the weathering
solutions to form oxidates. Nickel and cobalt form
sulfide ores in basic and ultrabasic rocks as- massive
sulfides, sulfide veins, and as residual (supergene)
deposits from weathered basic rocks. Cobalt is com-
monly associated with base metal sulfide deposits and
with bedded copper (Boyle, 1974).

Lanthanum and ¥ttrium

The rare earths lanthanum and yttrium consistently
occur together in nature. They have a marked affinity
for fluorine and phosphorous and become concentrated
in residual solutions during crystallization. They
are common in granites and nepheline syenites and are
also found in pegmatites (Rankama and Sahama, 1955).
Both lanthanum and yttrium form hydrolyzates upon
weathering and are carried in carbonate sediments.
TLanthanum- and yttrium-bearing minerals form deposits
in pegmatites, skarns, rare earth carbonate veins,

part (in decimal fraction of 1) and the number of
sample pairs used in the correlation in the lower
part. The correlation coefficients and number of
sample pairs for Ni, Co, La, and Y are shaded on
the diagram. A coefficient of 1 indicates a perfect

with nickel surrounding the Geroe Creek altered zone.
Some of the highest cobalt anomalies, associated
with high nickel, are along Big Creek, described
above.

Cobalt and nickel anomalies are fairly abundant
in the southwest corner of the map and are associated
with the mafic rock and chert unit (mrc) that out-
crops in this area. Some scattered anomalies occur
in the quartz-mica schist (gms) trending southwest
from the Geroe Creek area and, along with scattered
Sn, W, and Be in non-magnetic panned concentrates
(Detra and others, 1977), may represent additional
concealed granitiec rocks with potential mineraliza-
tion (Marsh and others, 1978a). Cobalt also occurs,
associated with other metal anomalies, in the poten-
tial mineralized fault zone south of Chekhechunnijik
Creek along the eastern edge of the quadrangle (Marsh
and others, 1978a, b, c, d).

LANTHANUM

The rare earths lanthanum and yttrium are common-
ly associated with granitic rocks and in the Chandalar
quadrangle most of the major anomalies can be related
to outcrops of granite. As with most other metals,
lanthanum is anomalous in stream sediment samples
taken from the area surrounding the Geroe Creek
altered zone. Although this is in an area of granitic
terrane, it also is a potential porphyry molybdenum
system. Scattered low-level lanthanum anomalies occur
southwest from the Geroe Creek area, and with other
metal anomalies (Marsh and others, 1978a, b, ¢, d;
Detra and others, 1977), may represent concealed
granitic rocks with potential for mineralization.

By far, most lanthanum anomalies occur in the

and many Sn anomalies in non-magnetic panned concen-
trates (Detra and others, 1977). This is also the
largest area of migmatization. These anomalies may
indicate a potential for mineralized veins in this
area.
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vey Miscellaneous Field Studies Map MF-878-C.

Chipp, E. R., 1970, Geology and geochemistry of the
Chandalar area, Brooks Range, Alaska: Alaska
Division of Mines and Geology Report 42, 39 p.

Detra, D. E., Smith, S. C., Risoli, D. A., and Day,
G. W., 1977, Spectrographic analyses of heavy
mineral concentrate samples and chemical analy-
ses of organic samples from the Chandalar quad-
rangle, Alaska: U.S. Geological Survey Open-
File Report 77-543, 151 p.

Marsh, s. P., Detra, D. E., and Smith, S. C., 1978a,
Geochemical and generalized geologic map show-
ing distribution and abundance of molybdenum,
copper, and lead in stream sediments in the
Chandalar quadrangle, Alaska: TU.S. Geological
Survey Miscellaneous Field Studies Map MF-878-D.

1978b, Geochemical and generalized geologic map
showing distribution and abundance of zinc in
stream sediments in the Chandalar quadrangle,
Alaska: U.S. Geological Survey Miscellaneous
Field Studies Map MF-878-E.
1978¢c, Geochemical and generalized geologic map
showing distribution and abundance of barium,
arsenic, boron, and vanadium in stream sedi-
ments in the Chandalar quadrangle, Alaska:

U.S. Geological Survey Miscellaneous Field
Studies Map MF-878-G.

19784, Geochemical and generalized geologic map
showing distribution and abundance of antimony
and niobium in the Chandalar quadrangle, Alaska:
U.S. Geological Survey Miscellaneous Field
Studies Map MF-878-H.

O'Leary, R. M., McDanal, S. K., McDougal, C. M.,
pay, G. W., and Marsh, S. P., 1976, Chemical

CORRELATION COEFFICIENT

[upper half of table contains correlation coefficients; lower half is

MOOE = 15 ppm
MEDIAN = 17 ppm
ARITHMETIC MEAN = 20 ppm
STANDARD DEVIATION = 25 ppm " 3nd L valves
GEOMETRIC WEAN =.18 ppm
GEOMETRIC DEVIATION = 1.5

FREQUENCY (NUMBER OF SAMPLES)
= o
o [=]
T T

I | | | | | | | 1 | | 1 |
N(5) L(5) & 7 10 15 20 30 60 70 100 150 700
COBALT, IN PARTS PER MILLION
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Calculations based on 978 samples
analyzed with concentration of
lanthanum in the range of N(20)
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\ ,"'ﬁgfﬁé?g?quﬂ, Silurian)--Limestone, dolomite, and marble and %n carbonatite‘(Boyle, 1?74). Lanthanum ?nd granitic rocks along the southern border of the map. analyses and statistical data for stream sedi-
= /gﬁfék'jﬁaékf“% yttrium are also minor constituents of some minerals, Although lanthanum is pervasive throughout the area, ment samples from the Chandalar quadrangle,
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sions included with this map: (1) Four histograms show highest lanthanum concentrations are in the area of Albert, N. D., 1979, The Alaskan Mineral Re- @ ! i i CalelnEToS Badid 04955 Seko1s
frequency (number of samples) plotted against con- most migmatization which is also anomalous in Sn and source Assessment Program: Guide to Infor- g 9o ; i amalyzed with concentration of
gr Granitic rocks (Mesozoic and older)--K/Ar dates of centration in ppm (parts per million). Analytical Mo in non-magnetic panned concentrates (Detra and mation contained in the Folio of Geologic and g _ E ;,%,;..: ¢
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1977) La, and 10 ppm (5 ppm for some of the older data) to the granitic rocks. This could lead to some min- 2 § i GEORETRIC MEAN = 26.2 not used
for Y). Analytical values qualified by an L indi- eralization along the contact zone, and indeed, a g'wo— 5 5 BEOMETRIG DEVIATION, = 138
JURASSIC TO MISSISSIPPIAN cate that the element was detected, but at a concen- number of anomalies are in areas where the granitic z — ; !
e _ _ ] tration below the lower limit of.determi?ati?n.‘ A rofks are in contact with the mafic rocks. A large g I - .
5 Mafic rocks and chert--Pillow basalt, andesite, short tabulation of statistical information is in- concentration of lanthanum anomalies also occurs along T T T
minor chert; diorite; diabase and gabbro. cluded with each histogram. (2) A correlation dia- Trail Creek, Tps. 25-27 N., Rs. 5 and 6 W. This area SNs(L)y 5§ 7 10 15 20 30 50 70 100 150 200 300 500
Chert (ch) differentiated where abundant gram shows correlation coefficients in the upper also contains base metals (Marsh and others, 1978a) YTTRIUM, IN PARTS PER MILLION

HISTOGRAM SHOWING STATISTICAL DATA FOR YTTRIUM IN STREAM SEDIMENT SAMPLES
CHANDALAR QUADRANGLE, ALASKA

. . the number of pairs of values used to compute coefficients, Where
gs Greenstone and greenschist--Includes pillowed direct proportional relation, -1 an inverse relation. Scattered lanthanum anomalies occur in the south- ;L.mbe:f' :f gairs is 1§§stt1}:ntt_:he totalezx;ml;zg 251:?€ieih:niﬂi::tizis
i 3 . PP P . . . ate frequency distribution was censo
flows in Hunt Fork Shale (Dhf) in northeast The significance of a coefficient is directly propor- east part of the quadrangle around and east of Thazzik O?EEFWﬂW;ﬁf;;hﬁm (L, N, and G values were not used in the 18 ' ,
part of the quadrangle tional to the number of sample pairs used in deter- Mountain. Some of these anomalies are associated with correlation)] E : = : — |
) . mining that coefficient. (3) A cumulative frequency the potentially mineralized fault zone south of
e hs Hornblepde schist--Mostly hornfels facies plot shows cumulative frequency plotted against con- Chekhechunnjik Creek, but most seem to be in quartz- Six-step semiquanthatie spectiograghic analysis ol e
67?%%@5’ ph i . centration in ppm for Ni, Co, La, and Y. (4) Four mica schist (gms) and biotite-staurolite schist (bss) . T T o o] o o] w e [w [ e [ v [w]an | = |
‘ . Foe | agooom.E, : Phyllite and schistose wacke perspective plots show a three-dimensional represen- There are also high boron, niobium, and zinc, anoma- — 1 % o e | [ | o | [ e | = |« ) e s
Base from Uw'Sia Ge01°"glcal Survey, 1956 GeOChemiStrY Compiled in 1977 tation of anomalous N:E-I CO, La, .and ? in the.Chanda_ lies in this area (Marsh and others, 19781), C, d) r "'i' BA 962 L w2 i - -.30 a7 ,waf_;_ 27 .51 .u .25 .08 .23 &
LOCKTION 722 PALEOZOIC OR OLDER lar quadrangle. A grid was arbitrarily app :.Lled to the boron anomalies being the highest in the quad- P | v s e o R E o T o B Zz 100
150° a7 ] ) the quadrangle to give the best representation of ) rangle. These anomalies combined with W and some Sn g w e | o5 | w8 | s | o o | 21 | | s | 20 | -oe - 7
qus | pusrv Suseowlie scidsh values, and the metal values of samples in each gFld anomalies in non-magnetic panned concentrates (Detra S e «~ B P w . — e 3
omwenen | sum | prene SCALE 1:250 000 CHANDALAR QUADRANGLE : : . square were averaged. The peaks shown reflect this and others, 1977) may indicate a potential for rare- T T (o] = [ = e o T o | = o =
68" j s 68° 5 10 15 20 25 MILES é I gms Garnet mica SChlSt-_MOStly hornfels facies average. The plateaus in the perspective plOtS earth pegmatites, although none are known to eXist- :’% NB 431 ‘ 417 .ﬂ? 416 14 ,#i T .197 L8 “; -.19 -.01 28 é po"] L1
i = — — = — represent an arbitrary anomalus value (shown on the This potential mineralization may possibly extend e ; S . - . b : =
. . . . , . . . E W 983 976 909 a1y 0 At %18 W23 A oS8 § 3 o ok : 2
WISEMAN CHRISTIAN . | . o ‘ s " N ALASKA : bss | Biotite staurolite schist--Hornfels facies histograms as a line pattern), usually the 95th l?er- westward to the area of quartz-mica schist between S e o [ | e | e | o e | e o gt ] o | o hu) o=
67 67 = e | e — — 1 o . . . centile or two standard deviations above the mt?d:l.an. Flat Creek and Middle Fork Chandalar River where low- % Ny wn g “; T o7 a0 | o ;_:._,jm’ o ;u _24 ” Tos % 10
BETTLES BEAVER | FORT YUKON CONTOUR INTERVAL 200 FEET Anchorage l Uniligerezi%ateilca}c§reoui_schlit (csm) and Because N and L values were used only in the hlStOT level anomalies in lanthanum in the stream sediment i — | T, ey e ger o
N DATUM IS MEAN SEA LEVEL nchorag i eldspathic chloritic schist (fcs) grams and cumulative plots and not in the computat;on samples become greatly enhanced in the non-magnetic T = - T o s T . o [ — o
1507 a7 ' of other statistical information, the results may be a fae . e =
csm . . panne concentrates_ . 288 g 797 808 so8 807 09y 29 389 s 802 808 92 801 R
| Calcareous schist, marble and tactite (t) - : g8 . o @
T omewhat biased. 55| A : ) | 7 : a1 | "
locally In the northeast corner of the quadrangle low- FHENERESE - . B “f 2 : o RS - B 2
OCCURRENCES level lanthanum anomalies occur in streams draining NUMBER OF SAMPLE PAIRS i '
cas Chloritized amphibole schist--Local remnant o areas of Hunt Fork Shale (Dhf) and limestone and J 0.01 0.1 1 2 & 10 20 40 60 80 90 95 98 99 909 99.99
_ glaucophane Nicke s1ltstone"(D1s) ,dand are associated with weak boron, CORRELATION DIAGRAM FOR NICKEL, COBALT, LANTHANUM, CUMULATIVE FREQUENCY, IN PERCENT
copper, zinc, and scattered molybdenum anomalies. A
fcs | Feldspathic chloritic schist--Includes meta- The highest concentration of nickel occurrences broad subdued aeromagnetic high is also present in AND YTTRIUM IN STREAM SEDIMENT SAMPLES, CUMULATlVE FREQUENCY PLOT FOR N|C_KEL‘(.),
diorite sills and pyritic quartzite in the Chandalar quadrangle is in the north and this area and the anomalies may reflect mineraliza- CHANDALAR QUADRANGLE, ALASKA COBALT (m), LANTHANUM (4), AND YTTRIUM (@)
R e e wenty: "wois ba hot an cion £rom a decply buried pluton (Cady, 1976). IN STREAM SEDIMENT SAMPLES, CHANDALAR QUADRANGLE, ALASKA
GEOL w
uncommon occurrence as shales may contain as much YTTRIUM AND URANIUM
CONTACT--Dashed where approximate; dotted where as 150 ppm nickel (Rankama and Sahama, 1955). A
concealed second area of anomalous nickel, associated with Yttrium consistently occurs with lanthanum
cobalt, surrounds the Geroe Creek altered zone 1n although it is less abundant. All of the localities ' 1
U Table 2.--Mineral content of selected panned concentrates
NORMAL FAULT--Dashed where inferred, queried where the west-central part of the map (T. 33 N., R. 5 W.). mentioned above in which lanthanum is anomalous also ) ‘ _
D doubtful; dotted where concealed; u, upthrown This area contains numerous samples where nickel is contain anomalous amounts of yttrium. [X -- indicates major con\stitmnt; 0 -- indicates minor constituent. All samples also contained minor amounts of country rock, mostly schist. Mineral exarj1nat1on by S. Rosenblum (written commun. )]
gide; D, downthrown side 100 ppm or gre?teF and also ha§ anomalous tin (Sn) Seventy-five samples from the southeast part of Observad Mifigkl
: and tungsten (W) in non-magnetic Paﬁﬁéd concentrates the quadrangle, mostly from granitic rocks (gr), were . . Lt i
) AAAA THRUST FAULT--Queried where doubtful; dotted where (Detra and others, 1977). This area is also anoma- separately analyzed for uranium. Most yielded no %E%%. %%ﬁ%% horn-  gar-  epi-  tourma-  sphene  ru-  ana-  zir- action- bio-  musco-  py-  hema-  man  apa-  schee=  al= men-  ew-  zoi- :
6800 concealed. Sawteeth on upper plate lous in molybdenum and other base metals (Marsh and values in uranium, but those with values are listed - blende  net dote  line tile  tase  con Tite tite vite rite  tite jte  tite  lite lanite azite enite site  spinel
\ others, 1978a, b) and is a possible porphyry molyb- in Table 1. Microscopic examination of selected
GEOCHEMICAL SYMBOLS denpum system. panned concentrate samples from this area gave the
Nickel-cobalt anomalies occur in quartz-musco- mineralogic information listed in Table 2. The CH600 0.6 amp X X 0 0 X 0 0 0 0
. Sample localities vite schist (gms) along Big Creek ig the sogth— uranium found in these samples is most probably CHEOL 0.6 amp X X X 0 0 0 0 0
centrél part.of the quaérangle. T?ls area 18 contained in the structures of sphene, allanite, CHB02 0.6 amp X 0 0 0 X 0 0 0 0
v Anomalous values of nickell associated with geochemical anomalies in base monazite, and euxenite (S. Rosenblum, oral commun.) . i g 0 0 X 0 0 0 (2 grains) 0
. . . n=!
‘ : metéls, rare eaFths, and ?orog (B) in the streém Virtually all of the samples with reported uranium o ? " 0 0 g
S ° [l Ancmalous values of cobalt sediments and with anomalies in Sn, Be, and W 1n values come from drainages around a granitic mass cw6o3  O.6amp X ¢ A
150°00 , . &l A ‘ PER ; L el a8 : ‘ S non-magnetic panned concentrates (Detra and others, just east of Sixty One Mountain in the southeast CH604 0.6 amp X 0 X 0 0
) ' . N SPECTIVE PLOT OF LANTHANUM . '\°° \‘Jo A Anomalous values of lanthanmnl 1977; Maxsh and others, 1978a, b) . An aeromagnetic corner of the quadran le. This pluton forms a large CH604 non-mag 0 X 0 0 0 (1 grain)
PERSPECTIVE PLOT OF NICKEL - ' VE | ‘ igh i - - Cad ‘e hi 2 e
' ‘ v ‘ : IN STREAM—SED'MENT SAMPLES PERSPECT'VE PLOT OF YTTR'UM high is also assoc1ate_3d w1tl-1 the area ( a y,'l978) aeromagnetic high (Cady, 1978), and stream sediments CHEL3 0.6 amp X 0 X 0 0
IN STREAM‘SED'MENT SAMPLES ’ 4 4 ‘ : Anomalous values of yttriuml and may represent buried, mineralized intrusive and panned concentrates from the area are anomalous 0 0 0
IN STREAM-SEDIMENT SAMPLES ' s A IN STREAM-SEDIMENT SAMPLE e Tow-dovel mickel-cobalt ancmalie . e x o
! ANDALAR QUADRANGLE ALASKA CHANDALAR QUADRANGLE, ALASKA . N L S, , TOCKS . N et in °Wh eve r'lclac o g 1l S in rare-earths and niobium (Marsh and others, 1978d). e o . . ) . g . .
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